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THE RELATION OF EAR ROT PREVALENCE 
IN ILLINOIS COHH FIELDS TO EAR COVERAGE BY HUSKS 
G. H. Boewe 
In the fal of 1930• while examining Ilinois corn fields to determine the 
prevalence of disease, casual observation seemed to indicate to the writer that ears 
poorly covered by husks were much more.readily infected by rot\.producing fungi than 
those that were wel covered. In the main, ear rots are caused by fungi, the spores 
of which are carried directly to the ears by various agencies, chiefly the wind, 
although some infection results from the fungi which grow from the stalk into the 
ear. An ear completely enclosed by its husks during the entire course of its devel-
opment would appear to have been protected from external infection, while an oar not 
completely covered would appear to have been exposed to external o o~  Yet ears 
poorly covered afton escape infection and mo.ny wel covered cars become infected. 
It seemed worthwhile, thcrof'orc, to determine whether any relation docs 
exist between  husk coverage of the corn en! and the prevalence of ear rots in Ili-
nois corn fields. Data bearing on this point have been accumulated by direct field 
examination during the 5-year period, ~  and a total of 57,395 ears have been 
examined in 297 fields. Corn fields have been oxanined each year in al parts of the 
state, except in 1931, when only fields in the central part ware examined. The num-
ber of fields and the number of ears exumined have varied from year to year, us shown 
in Table 1, but in general both tho number of fields and the number of ears examined 
tended to be greater in each succeeding your. Records for tho entire period ~  
-~ -- -·-- -- --------- -~-----~ 
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that fields were examined in 69 of the 102 counties in the State. 
DEFINITION OF TERMS 
Throughout this discussion "covered" and "wel covered" are to be understood 
as signifying that ears so classed were covered completely by husks, including the 
tips, and that the husks remained tightly closed until near harvesting. For the first 
2 years, 1931 and 1932, these terms apply rigidly to ears observed to be completely 
and tightly covered by husks "When the fields were examined. "Open," "not covered," 
and "not wel covered" signify that ears so classed were not completely covered, but 
no distinctions have been made relative to the degree of partial coverage and none is 
implied by the various terms used. 
Since the data are concerned with visualy discernible ear rots, "ears with 
visible infection" and "ears without visible infection" constitute the 2 classes into 
which corn ears were assorted upon examination. Ears were considered to be rot-free 
if, at the time of examination, no v.isible mold or fungus sporulation appeared on or 
between the kernels or on the cob. Naturaly, no account could be taken of the hidden 
infections which require the use of a ~ o  for determination. 
RELATIVE ABUNDANCE OF COVERED AHD OPEN EARS 
Since most of the corn seed use.d in Ilinois is produced by open polina-
tion and is geneticaly heterozygous, it might be expected that covered and open ears 
would be found to occur in approximately equal numbers. However, an increasing num-
bar of farmers are practicing field seed selection, (md, since this involves the 
choice of covered in preference to open ears, the expected ratio may not be secured. 
It is commonly believed, also, that weather and other conditions tend to influence 
ear length and size, thereby determining whether the ears wil be covered o~ not by 
the supposedly uniform husks. 
[2] 
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In Ilinois corn fields, as shown in Table 1, below, the number of open ears 
exceeds considerably the number of closed ears, in spite of the practice of selection 
and of any expected equality based on the genetic constitution of the crop. Over a 
Table 1.--Relative abundance of covered and open ears in 
Ilinois corn fields, 1931-1935. 
I Ffelcls f Year exam. -------. . -.. - -=. ·--· -~-~ Ears I Number of ears J Percent of ears exam. Open I Covered Open I Covered -_._..,_._ -I 1931 26 7,800 5,314 l 2,486 68.1 31.9 1932 52 7,605 5,341 2,264 70.2 29.8 1933 51 9,300 . 5,300 I ~  57.0 43.0 1934 71 13,660 7,693 ~  56.3 43.7 1935 78 15i880 8,424 : 7,456 53.0 47.0 
Total I 278 s4,24s I 
~  1 60.9 39.1 
period of years, the average ratio .of open to closed ears is ~  exactly 3 to 2, 
and, although the ratio varies somewhat from year to ~  the number of open ears 
exceeds the number of closed ears every year. 
In a given year, considerable variation occurs in the relative number of 
open and closed ears in different fields, even in the same county. In Hancock County, 
for example, 2 fields examined in 1932 gave a ratio of open to covered ears of 4 to 
1 and 2 to 3, and in Jasper County 2 fields gave ratios of 1 to 3 and 1 to 2. In 
1934 and 1935, there was a larger ~ o o o  of covered than of open ears in 
5 fields in Piat County, the ratio being 5 covered to ~ open ears, and in Edwards 
County in the same 2 year3 a ratio. of 1.25. covered to 1 open was obtained. 
Whenever the variety of corn in a field could be recognized,. it was noted 
as a part of the data, and such records are combined in Table 2. Although the number 
of fields examined of each variety is smal, a somewhat greater prevalence of covered 
ears is indicated for the Bloody Butcher, Calico, and Democrat varieties, while open 
ears predominate in the Krugg variety. 
[3] 
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Table 2.--Prevalence of open and covered ears in some corn 
varieties. 
-= rm -=-m::- = -nn--=-==- --
t 
, 1 I Ratio of Fields 1 Ears 1 Number of ears open to cov-Variety .exam. I exam. i ~  Covered i ered ears 
Bloody 
Butcher 2 200 I 64 J 136 Calico 4 700 322 378 
Democrat 12 2,000 I 764 I 1,236 Krugg 2 502 325 ! 177 - .--·---
FIELD PREVALE:NCE OF CORN EAR ROT 
1 ' 2.1 1 : 1.2 
1 : 1.6 
1.8 :  1 
The presence of ear rot was determined in the field by puling back the 
husks of each ear and examining it for the presence of fungus ~ o  or sporulation, 
without removing the ear from the stalk. Ears that showed superficial characters of 
disease but no visible mold growth, as in Basisporium and some Diplodia infections, 
were broken to determine whether any mycelium, spores, or fungus fruiting bodies 
were present and were counted as rot-infected when these were found. Data were taken 
on this basis, which is designed to show the total field prevalence of ear rot regard-
Table 3•-Prevalence of ear rot in Ilinois corn fields, 
1932-1935. 
Year 
1932 
1933 
1934 
1935 
Total Average 
-
Fields I exam. 
48 
51 71 
78 
. ~ 
-,-Number of ee.rs--:-P"e-rcent of ears Ears Not ' Not 
exam. • Roted I roted I Roted I roted 
1 ,oo5 I I 3,911 
9,300 t 4,183 
13,660 12,359 
15,860 4,462 45,845 ! 
' 
3,0 
~ 
1,3 
~ 
55.8 
45,0 
90.5 
28.1 
44.2 
. 55.0 
9.5 
71.9 
____ ..;._ ___ .!.__. __ ------·- 54.8 45.2 
less of particular causes, only during the 4 years, 1932-1935. A summary of them is 
presented above in Table 3. 
[4) 
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Ear rot varied in prevalence from year to year, within wide limits, being 
least abundant in 1935, when 28.1 percent of the ears examined were infected, and 
most abundant in 1934, when 90.5 percent were infected. While various factors may 
have been concerned in these annual variations, a.s for example in 1934 when ear rot 
was undoubtedly greatly favored by prior damage done by corn ear worms, the signifi-
oance of the ear rot problem in corn production is emphasized by the fact that of 
over 45,800 ears ~  over a. period of 4 years a.n average of almost 55 percent 
were visibly infected vrith one or another kind of rot. 
RElATION OF EAR ROT PREVJ.IDTCE TO HUSK COVERAGE 
Data. on the relation of ear rot, without reference to particular causes, 
and husk coverage have been trucen over a. period of 3 years, 1933-1935, and are sum-
ma.rized in Tables 4 and 5. Among those ears not completely covered by husks ear rot 
prevailed, as shmvn in Table 4, to a. high degree in 1933 and to an especialy high 
degree in 1934, when the percentage of rot-infected ears exceeded the uninfected ears 
by nearly 85 percentJ but in 1935 the roted ears, while stil o ~  nearly a 
Table 4.--Prevalence of eat rot in corn ears not completely 
covered by husks, 1933-1935. 
lbpen e!lrs-,INUinber - - ~ -- ~  of ears Year examined . Roted I Not roted. Roted !Not roted --~----  ----- ---.------
1933 
1934 
1935 
Average 
5,300 I 2,801 I 2,499 52.9 47.1 7,693 7,101 592 ~  7.7 
8,424 . 2,686 ! 5,738 31.9 68.1 
1 59.0 i 41.0 ·---------...:- ------
third of the entire number, were less abundant than sound ears. In spite of these 
fluctuations, the average percentages for the 3 recorded years indicate a. strong ten-
dency for open ears to become infected more frequently than covered ears. 
Among those ears completely covered by husks, ear rot prevailed to a high 
degree also, as indicated in Table 5, but the o ~  of roted ears was less than 
[5] 
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r [• the percentage of clean ears in both 1933 and 1935, while in 1934 the proportion of 
roted ears greatly exceeded the proportion of clean ears. The average percentages 
Table 5.-- ~  of ear rot in corn ears completely 
covered by husks, 1933-1935. 
Year 
1933 
1934 1935 
------
1 c-rosed ears I --o ---~ --percent of ears examined ~  !Not roted Roted INot o ~ 
4,000 I 1,362 2,616 34.6 65.4 5,967 5,258 709 88.1 11.9 
~  1,776 5,680 23.8 76.2 _,._.;,.._ . ..,.. _______________ . ____ 
Average 1 48.8 I 51.2 .. --- - - ~----- ------- - ----
~ the 3 years indicate that, among covered ears, there is a distinct tendency for 
clean ears to predominate,. 
Of more significance, however, is the direct comparison given in Figure 1 
of the percentages recorded in Tables 4 and 5. In each of the 3 years, regardless of 
------·------ ---
I. I Open ears 
1933 ~  :1 (52.9) 
~ . {34.6) 
1934 •• ~ ~~ ~  !r!.:i -" - ~- ~  c::::J (31.9) 
1935 1111111 (23.8) 
Averag$fij;j. ;.: : " ' ~' ' (.'t-\.r '~" ~ "- ~  -"1,(. 
() ~ 
(59.0) 
(48.8) 
Percent of ears roted 
(92··3) 
(88.1) 
100 
IlS Covered ears 
p (7.7) 
• (11.9) 
0 
(51.2) 
50 
Percent of ears rot-free 
100 
'---------------... --~-------------------.J 
Fig. 1.--Prevalence and absence of ear rot in open and covered corn ears, ~ -  
(6] 
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the annual variation in prevalence, open ears were infected to a significantly great-
er extent than covered ears and, conver'sely 1 covered ears were free of rot infection 
to a signifioantly greater extent than open ears. Averages for the 3 years show a 
difference of 10.2 percent between open and covered ears, the open ears exceeding the 
covered ears to thut extent in number of roted ears, and the covered ears exceeding 
the open ears to the same extent in number of sound ears. 
In the analysis presented in Table 6, in which the diseased ears found an-
nualy are assorted into open and closed groups and the number in each group is ex-
pressed as a percentage of the total, the difference ~  the percentages of open 
Table 6.··-Prevalence of husk coverage types among roted corn ears, 
1933-1935. 
---- - - - - - ~~ ----~ "" o  I · I · I Rotedears Number of ears Percent of ears open, in Yet?-r ~ ~  _Open _L_covered ' o ~ ___ per_cent ___ _ 
1933 I 4,183 I 2,801 
1
1,382 67.0 J 33.0 34.0 
1934 f 12,359 7,101 5,258 57.5 42.5 15.0 1935 4,462 2,68_6 ___ 1,776 60.2 ~-- 20.4 
Average ·--- ------~--  ~-- __ 6_1:._6 __ --~~--~ ~-
and closed infected ears each year shows consistently a marked preponderance of open 
roted ears over covered roted ears. This preponderance ~  23.2 percent for 
the 3-yea.r period covered by the data. 
FIELD PREVALEJTCE OF SPECIFIC EAR RO'l'S 
The field prevalence of 8 of the more common and presumably more important 
corn ear diseases vm.s determined annualy during the 5 years, 1931-1935, by examining 
each year a large number of oars in a considerable humber of fields. Vfuile the 
amount of data taken varied to some extent from year to year, as shown in Table 7, 
297 fields were visited and 57,395 ears were examined during the period, and except 
(7] 
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in ~ when no work was done in the ~o  third, al sections of the state were 
represented in each year's data. 
Table 7.--Number of corn fields and ears exam-
ined for specific ear rots, 1931-1935. 
==·-= ·-· ---------·· ----··--·---- ' .. ·
Year I Fields exanined I Ears examined -------. - ·----
1931 44 l 10,850 1932 54 7,805 
1933 50 9,200 
1934 71 13,660 1935 78 15,880 ---Total 297 57,395 
The diagnosis of' specific rots was made in the field, for the most part; 
but, whenever the identity of a rot -vvas questionable, a portion of the infected ear 
was saved for subsequent microscopic examination and identification. As a result, 
the actual number of ears affected vrith each rot, among al the ears examined, was 
recorded each year and indicates, on the basis of random sampling, the ~  of 
each rot in each year. The recorded number of ears infected b;r each rot, when ex-
pressed as a percentage of the total number of ears examined each year, constitutes 
an index by means of which, as is done in·'I'able 8, the relative abundance of several 
Table 8.--Field prevalence of 8 kinds of corn ear rot, 1931-1935. 
--------~--- - - o ~ -Of ear-s roted··-
l 1932 I 1933 I 1934 I 1935 I Average Type of rot 1931 -- -~~- --I Fusarium 24.0 42.4 34.6 80.6 22 .o 40.7 Penicilium 11.5 6,2 4.9  4.1 2 .3 5.8 Rhizopus 1.0 2.1 4.2 6.8 1 .o 3.0 Smut 2.1 1.5 1.2 2.2 1 .4 1.7 Dip1odiu .5 1.3 2.6 1.4 .4 1.2 Gibberela .64 ,98 .32 • 73 .94 • 72 Basisporium ,58 .29 .36 .so • 76 ,56 
AspergUlus • o ,04 .23 . .83 . .04 .23 
- ---~--~- ~-----------  
(8] 
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rots can be shown for any year and the fluctuations of each in abundance £rom year to 
year can be ascertained readily. An average. for the 5 years covered by the data. of 
these yearly indexes may be considered to show with a fair degree of accuracy the 
average annual prevalence of each rot. 
On thiS basis the sevet"al ftots assume the ordet" giv.en in Table s, Fusarium 
rot is shown to be the most prevalent, every year as wel as in the average years for 
which its index is 41 percent, while Penicilium rot stands second, with a moderate 
prevalence each year and an average annual prevalence of 6 percent. Between Fusarium 
and the remaining diseases a very large gap in both year-by-year and average preval-
enoe is shown, the average index for Penicilium rot. most abundant of the 7, being 
less by 35 percent than that of Fusarium rot. The average annual indexes indicate. 
in fac·t, that over a period of years the last 7 of the 8 ear rots have an aggregate 
prevalence approximately one-third that of Fusarium rot. 
In the annual variations there is no general agreement among the 8 rots as 
to trend for the entire period. There are. however, two ~  which folow the same 
trend throughout the entire period. Rhizopus rot and Aspergilus rot both increase 
in prevalence in 1932 over 1931, in 1933 qver 1932, and in 1934 over 1933, and both 
decline very markedly in 1935 from the high points of ~  Smut und Basisporium rot 
also agree in trend, except for 1933, in which year the former declined from and the 
later rose above the prevalence of the year before. VTith the other rots, similar 
trends may exist for short periods, but the paralelism does not hold for the entire 
number of years. 
RELATION OF SPECIF:IC EAR ROTS TO HUSK COVERAGE 
When the data presented in the preceding section were taken, the corn ears 
affected with each rot wore classified as to coverage by husks, according to the 
[9) 
standard described on page 2. With such data covering the entire 5-year period for 
6 of the 8 rots and representing the natural fluctuation in prevalence of each rot 
from year to year under varied environmental conditions, the relationship of ear 
coverage to infection should be indicated ~  accurately by the summaries pre-
sented in the folowing tables. 
The relation of Fusarium 'infection to husk coverage is s·hown in Table 9. 
More diseased open than diseased closed ears were found in each of the 5 years, there 
Table 9.--Relation of Fusarium roted ears to husk coverage, 
1931-1935, 
!Number of roted earsiPercent Year Open I Covered Open ~~~--- ----·-!Exces-s--of' of roted ears open, in I Covered percent . -· -
1931 2,622 827 76,0 24.0 52.0 
1932 2,479 832 75.0 25,0 50.0 1933 2,272 916 71.3 28,7 42.6 1934 6,416 ~  58,3 41.7 16,6 1935 2,208 1',292 63.1 36,'9 26.'2 
Average 68.8 31.2 37.6 ___.. 
being 1.4 times as many infected ears in the open class as in the closed in 1934 and 
about 3 times as many in 1931 and 1932. Over the 5-year period, open ears averaged 
68.8 percent and closed ears 31,2 percent of those infected by Fusarium, and for the 
entire period it appears significant that the preponderance of open infected over 
covered infected ears averaged 37,6 percent. 
The relation of Penicilium rot to husk coverage is shown in Table ~ 
While there was some variation from year to year in the relative abundance of open 
and covered diseased ears, in each of the 5 years there were fewer diseased ears in 
the covered group than in the open group. The average for the 5 years shows annualy 
[10] 
Table ~- Relation of Penicilium roted ears to husk 
coverage, 1931-1935. 
I I IEXcess of Number of roted cars Percent of roted ears open, in Year Open I Covered Open I Covered percent 
1931 682 413 64.3 37.7 24.6 1932 327 142 69.7 30.3 39.4 1933 286 166 63.3 36.7 26.6 1934 311 243 56.1 43.9 12.2 1935 211 153 57.8 42.2 15.6 ---Averag 61.8 38.2 23.6 --- - . ._._.;. ______ . _______  
61.8 percent of the infected ears in the open olass and only 38.2 percent in the 
closed class, or an average excess of open over covered infected ears of 23.6 per-
cent. 
Competent data on the occurrence of Rhizopus rot in relation to husk cover-
age were not taken in 1931, but this relationship, as shown by the data taken in the 
4 folowing years, is indicated by the summary given in Table 11. lfuile there is in 
this, as in the ear rot previously discussed, an apparent tendency for a greater pre-
Table 11.--Relation of Rhizopus ear rot to husk coverage, 
1931-1935. I · . ,- ~  of Number of roted ears Percent of roted ears open, in 
Year Open f o~  Open I Covered ~ 
1932 105 59 64.0 36.0 28.0 
1933 215 167 56 •. 3 43.7 12.6 1934 509 420 54.8 45.2 9.6 1935 67 87 43.5 56.5 -13.0 -·- ---Average 54.6 45.4 9.2 - - ____ _...... 
valence of infection, averaging 9.2 percent annualy for the data given, to occur 
on open ears, the occurrence of a much greater quantity of infection in closed ears 
in 1935 suggests the existence of other factors predisposing to infection that may, 
(11] 
·J 
--~~- ----
in some years at least, overcame the purely mechanical effect of perfect husk cover-
age. 
Since no Aspergilus infection was found in 1931, data on its relationship 
to husk coverage are available only for the 4 years beginning with 1932. According 
to the summary sho'vn in Table 12, no constant correlation appears to exist. While an 
Table 12.--Relation of Aspergilus rot to husk coverage, 
1932-1935. 
Year 
~ 
1932 
1933 
1934 
1935 
I Number of roted ears ~  of roted ~~  IO£en I Covered r Open I Covered -
1  2 33.3 66.7 
13 8 61.9 38.1 61 53 53.5 46.5 
2 4 33.3 66.7 
Average 45.5 ; 54,5·· -----· .. --
Excess of 
open, in 
percent . 
-33.4 23.8 
7,0 
-33.4 ---9.0 
average annual excess of 9.0 percent of infection is shown in covered ears,.the 2 
years of highest prevalence oppose the conclusion that open ears are less readily 
infected by shmring a decided preponderance of open infected over closed infected 
ears. The data presented are both inconsistent and inconclusive vvith respect to 
husk coverage but suggest the operation of other, more important factors. 
In determininc; the relationshi,p·'Of smut infection to ear coverage, the 
exact standard of differentiation adhered to in taking data for other diseases was 
found to be usable with difficulty, and the summary given in Table 13 should be con-
sidered in that light. Since any considerable number of infected kernels on an ear 
invariably results in the bursting open of the husks, beco.use of the size of the smut 
gals, it is undoubtedly a fact that the very large differences in number ~  per-
centage of open infected and closed infected ears in reality grossly exaggerates 
(12] 
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any tendency towards more frequent infection of ears exposed through incomplete husk 
coverage, But it can hardly be doubted that such a tendency does exist when, w·ith 
reasonable care practiced in the classification of ears, an excess of open infected 
Table 13.--Relation of smut infected ears to husk coverage, 
1931-1935, 
==· -.--=---·--· ·:-· -- ~ · -= ~---- -- ~  of !Number of infected ears,Percent of infected ea.rsf open, in Year Open I Covered I ~  percent 
1931 147 87,0 13.0 74.0 
1932 60 93,7 6,3 87.4 
1933 103 91.1 8.,9 82.2 1934 262 14,1 71.8 1935 210 7,1 85,8 
Average 9,9 80,2 
OTer closed infected ears is found, ~  in different years from 71.,8 to 87,4 
percent and averaging annualy 80,2 percent, 
The assortment with respect to husk coverac;e of the Diplodia roted ears 
found each year is shmrn. in Table 14, In every year a greater number fel.l in the 
Table 14,-. Relation of Dip1odia rot to husk coveraf,e, 
1931-1935. 
I ---- ~-- •·. · . I Exces'"'S'"O? Number of roted ears!Percent of_roted ears open, in Year Open ! Covered ' Open _i __ ~ ~  -- - ~ 
. 44.8 I 55.2 -10,4 32.5 67.5 -35.0 1931 13 l 16 1932 26 54 1933 103 133 43,6 56,4 -12.8 1934 67 121 35,6 64,4 -28,8 1935 23 I 38 37.7 62.3 -24,6 . Averag; 38,8 I 61,2 . 22,4 ·------·-----·-. ---. 
covered than in the open class, and for the 5 years concerned the open infected ears 
averaged 22,4 percent fewer annualy than the covered infected ears. This negative 
[13] 
correlation between exposed ears and abundance of infection argues stroni:;ly against 
the protective effect of complete husk coverage and emphasizes to an equal dep;ree 
the important role, in this disease, of ear invasion throu';h the shank and silks. 
The classification of the Gibberela infected ears wi"th respect to husk 
coverage is given in Table 15. In 1931 and 1932 the open infected ears exceeded in 
number the covered infected ears, but in each of the 3 later years the reverse was 
Table 15.--Relation of Gibberela ear rot to husk coverage, 
1931-1935. 
Year j' Number of roted ears I ;:cent. of o~ ~ I~ ~ ~  Open L_C_ove_r-.e_d _ ; _____ Ope_n ____ l ___ c_?vered . percent 
1931 20 9 I I 69.0 31.0 . 38.0 
~ . 26 19 57.8 42.2 15.6 
~ 10 19 34.5 65.5 -31.0 
1934 33 67 33.0 . 67 .o -34.0 
1935 32 '!.18 21.3 78. 7 -57.4 
Average } 43.1 56.9 __L._l_3_!.!._ 
true, so that for al the years considered open ears were fewer by 13.7 percent an-
nualy than covered ears in the infected lots. This general tendency seens to indi-
cate that perfect coverage by husks is, in fact, no protection but may be conducive ·• 
to a greater abundance of infection. Such a conclusion serves, perhaps, to emphasize 
the already recognized importance of infection by way of the silks. 
The numbers and proportions of open and covered ears among the Basisporium 
infected ears found each year are given in Table 16. The ~~  of infected ears 
found in 1931, 1932, and 1933 was smal. A definite prepondere-.nce of open infected 
ears occurred in 1931 ru1d 1932, but in each of the succeeding years covered infected 
ears predominated to such an extent that for al 5 years they exceed by an average 
of 9.6 percent annualy the proportion of infected open enrs. In this, as in tho 2 
[14] 
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ear rots just ~ some correlation appears to exist between closed rather than 
open ears and ~  of disease, indicating that ful husk coverage provides con-
Table 16.--Relation of Basisporium ~  rot to husk coverage, 
1931-1935. I I ~  .. or Number of roted ears Peroent of roted ~  open, in 
Year Open I Covered ..:.,__Open __ l_ _c_overed percent 
1931 31 
t 
7 t 'Sl.6 18.4 63.2 1932 12 3 8o.o 20.0 60.0 1933 6 27 18.2 81.8 -63.6 1934 33 76 I 30.3 69.7 -39.4 1935 19 101 84.2 -68.4 -l5.8 Averag l 45.2 54.8 ! -9.6 4 
ditions favoring infection; but the o~  in 2 years of more open diseased than 
covered 4iseased ears, together with the smal average preponderance of covei?ed dis-
eased ears indicates also a degree of independence of ear coverage. In view of the 
wide distribution on livini and dead ~  materials of the causal funr,us, as wel 
' as its o ~ saprophytism, it may be assumed that it finds the accumulation of 
polen and plant refuse held, and ~  kept favorably moist._ by long, enclosing 
husks especialy satisfactory as a ~  ~  development, from which subse-
quent infection may be accomplished. 
Comparison of the Relations of Specific Ear Rpts to Husk Coverage 
While the ~  prevalence of ear o ~ as indicated in a previous section, 
appears definitely correlat-ed with imper:t.'ect o ~  of corn ears, it wil have been 
noticed in the preceding discussion of specific rots that there is no general aGree-
ment among them as to predominance of infection in either open or closed ears. \fith 
certain diseases, the preponderance Qf infection occurs in open ears; with others• it 
occurs in o~  ears; and with some there is an alternation from one condition to 
the other in different years. 
[15] 
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The usual relationships of infection to husk coverage, determined for each 
disease in previous tabulations by averaging the percentages of open and covered in-
fected ears, and the differences between them, for the years during which each was 
observed, are brought together in Table 17 and are shown graphicaly in Figure 2. 
\'lith this comparison as a basis, the 8 ear diseases can be considered to fal in 3 
rather wel defined groups. 
The first of these, which includes smut, Fusarium rot, and Penicilium rot, 
may be considered to be favored to a considerable degree by imperfect husk coverage. 
Table 17.--Summary of the relation of individual rots to 
husk coverage, 1931-1935. 
--· Average :Percent_o_f 
Type of rot I roted ears _________ O_pen _ I Covered 
Smut 90.1 9.9 Fusarium 68.8 31.2 Penicilium 61.8 38.2 Rhizopus 54.6 45.4 Aspergilus 45.5 54.5 
Basisporium 45.2 54.8 
Gibberela 43.1 56.9 Diplodia 38.8 61.2 
--Av9r'age excess--
of open, 
- ~-
80.2 
37.6 
23.6 
9.2 
9.0 
9.6 
-13.7 
-22.4 
The second group, which includes o ~  Aspergilus, and Bo.sisporium rot, probably 
depends very litle upon imperfect coverage for the opportunity to infect but is in-
fluenced, as suggested in Tables 11, 12, und 16, to a large extent by environmental 
factors or by differences in development or condition of the corn plant itself. 
The third group, in which o.re included Diplodia and Gibberela eo.r rot, 
appears to exhibit a marked negu.tive correlation betvreen abundunce of infection and 
imperfect husk coverage, since in each c"se a considerably ~  proportion of the 
infected ears were wel covered by husks. The significance of this is not apparent 
[16] 
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fer the known seasonal histories nnd methods of infection of the fungi concerned are 
such as to indicate that at least as great a number of open as covered ears should 
become infected. The datu at hand obviously indicate that wel covered ears present 
more favorable conditions for infection by these fungi# just as open ears do for 
Fusarium and Penicilium; but it is not possible to say what these conditions are. 
It is clear# hovrever1 thct in this group of rots the mechanical protection.afforded 
by perfect husk coverage is no deterent to infection. 
SU1.1M.ARY 
In order to determine whn.t relationship might exist between the field prev-
alence of corn ear rot and the failure of husks to enclose the ear completely, data 
bearing on the question have been taken in Ilinois corn fields ~ u period of 5 
years# 1931-1935. A total of 57,395 ears have been examined in 297 fields represent-
ing al parts of the state. Analysis of the datu so obtained has given the folowing 
information. 
Imperfect covern.ge of ears by husks is more common than perfect coverage. 
The proportion of open ears varied from yen.r to year, ranging ~o  53 to 70 percent, 
but o.vero.ged 61 percent for the entire period. (See pp. 2 - 4 and Tables 1 and 2.) 
Ear rot is surprisingly prevalei,t in Ilinois corn fields. Do.ta taken dur-
ing 4 years, 1932-19351 show o. prevalence o ~  in different years from 28 to 90 
percent# and un o.vern.ge of 55 percent o ~o  (See pp. 4 - 5 and Table 3.) 
In corn eo.rs not complotely covered by husks the prevalence of rot ranged 
during 3 years, 1933-1935, from 40 to 92 percent o.nd averaged 59 percent. In ears 
completely covered the prevalence of rot ~ o  fro.m 24 to 88 percent ~  o.veraged 
49 percent. Among tho rot infected cure entering into the above datu those with open 
husks constituted from 57 to 67 percent in different years o.nd for the entire period 
[18] 
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exqeeded the coYered infected eurs by 23 percent. (See PP• 5 ~ 6, Tables 4 -6, nnd 
Figure 1.) 
Data bearing upon identified enr rots cover 5 growing seasons and indicate 
the folowing average prevalences for this period: Fusarium, 40.7 percent; Penicil-
lium, 5.8 percent; Rhizopus, 3.0 percent; smut, 1.7 percents Diplodia, 1.2 percent; 
Gibbereln, 0.72 percent; Basisporium, 0.56 percent; nnd Aspergilus, 0.23 percent. 
Classification according to husk coverage of the ears observed to be infected by each 
fungus indicates that infection by smut, Fusarium, and Penicilium is favored by im-
perfect husk coverage, that infection by Rhizopus, Aspergilt1s, and Basisporium prob-
ably is neither hindered very greatly by perfect coveruge nor favored to any marked 
degree by imperfect coverage, and that infection by Diplodiu and Gibberela is in 
some wuy distinctly encouraged by perfect husk coverage. (See pp. 9 -18, Tables 7 -
17, and Figure 2.) 
The fa.ct tha.t imperfectly covered ears predominate in Ilinois corn fields 
undoubtedly results in a greater prevalence of ear rot nnd in a. larger field loss 
than would be the case if perfectly covered ears predominated. As nn atack on the 
general problem of our rot control, the development of corn varieties or selections 
characterized by complete coverage of the eo.r by husks presents nn interesting pro-. blem, even though the do.to. o.t hand indicate thnt general ~  of such varieties 
would possibly result in an increased abundance of certain rots now of relatively 
infrequent field occurrence. 
I Litle is known a.t present regnrding the nature of the rela.tion between t length of ea.r and length of husk. Vfuethor husk coverage is a chnra.cter tha.t is def-
initely heritable or whether it is determined by the vigor of ea.r growth should be 
ascertained. Should it prove to be heritable, combining it with genetic resistance 
to certain discuses in high yielding varieties should result in groa.tly reduced loss 
from our rots. 
[19] 
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